Commissioned by:

Mapping global
hotspots of natural
capital depletion
Using ENCORE to identify natural capital risks
and opportunities and focus investor
engagement

0

Copyright (2021) United Nations Environment Programme
The UN Environment Programme World Conservation Monitoring Centre (UNEP-WCMC) is a
global Centre of excellence on biodiversity. The Centre operates as a collaboration between
the UN Environment Programme and the UK-registered charity WCMC. Together we are
confronting the global crisis facing nature.

Disclaimer
This publication may be reproduced for educational or non-profit purposes without special
permission, provided acknowledgement to the source is made. Reuse of any figures is subject
to permission from the original rights holders. No use of this publication may be made for
resale or any other commercial purpose without permission in writing from the UN
Environment Programme. Applications for permission, with a statement of purpose and extent
of reproduction, should be sent to the Director, UNEP-WCMC, 219 Huntingdon Road,
Cambridge, CB3 0DL, UK.
The contents of this report do not necessarily reflect the views or policies of the UN
Environment Programme, contributory organisations or editors. The designations employed
and the presentations of material in this report do not imply the expression of any opinion
whatsoever on the part of the UN Environment Programme or contributory organisations,
editors or publishers concerning the legal status of any country, territory, city area or its
authorities, or concerning the delimitation of its frontiers or boundaries or the designation of
its name, frontiers or boundaries. The mention of a commercial entity or product in this
publication does not imply endorsement by the UN Environment Programme.

Contributors
Authors: Sylvaine Rols*, Jacob Bedford*, Alex Ross*, Joseph Turner*, Katie Leach*
Reviewers: Lauren Weatherdon*, Arnout van Soesbergen*, Matt Jones*, Neil Burgess*,
Gemma James°, Isabella Coin°
* UN Environment Programme World Conservation Monitoring Centre (UNEP-WCMC)
° Principles for Responsible Investment (PRI)

Citation
UNEP-WCMC (2021) Mapping global hotspots of natural capital depletion: Using ENCORE to
identify natural capital risks and opportunities and focus investor engagement, Cambridge, UK

Acknowledgments
This work was made possible through funding from the Principles of Responsible Investment
and thanks to all the data providers listed in Annex 1.
Cover photo by Vijeshwar Datt on Unsplash.

1

1. Executive summary
The concept of “natural capital risk” has been gaining traction within the finance sector. As
natural capital1 is depleted, it loses its capacity to support the ecosystem services2 upon which
businesses, economic activities and broader society depend. Through responsible
stewardship of natural capital, businesses have opportunities to reduce those disruptions and
associated risk in regions in which they operate. Financial institutions, in turn, are exposed to,
and have a role in facilitating, both negative and positive outcomes associated with natural
capital.
In collaboration with the UN Principles for Responsible Investment (PRI), UNEP-WCMC has
developed maps to showcase hotspots of relative natural capital depletion on a global
scale, available for visualisation in ENCORE. This briefing note summarises the
methodology behind the maps and is accompanied by a test case of how investors may use
them. The maps, such as Figure 1, will help PRI signatories and other financial investors
identify potential exposures in their portfolios to natural capital depletion.

Figure 1. Number of overlapping hotspots of current/recent depletion of stocks of natural
capital assets (atmosphere, water, soil and sediments, biodiversity) in terrestrial
environments, and of potential depletion of stocks of natural capital assets (carbon and
biodiversity) in marine environments.
Figure 1 presents the overlapping hotspots of depletion of natural capital in terrestrial
environments (which correspond to areas within the top 20% of relative depletion values for
natural capital assets), and the potential depletion of natural capital in marine environments.

Natural capital is defined as the “stock of renewable and non-renewable resources that combine to
yield a flow of benefits to people” by the Natural Capital Protocol.
2 Ecosystem services are defined as “benefits people obtain from ecosystems” by the Millennium
Ecosystem Assessment.
1
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When using the maps, investors should consider the risks that hotspots present to businesses
in two particular instances:
1. When a large proportion of an ecoregion3 or habitat overlaps with a hotspot of natural
capital depletion, it threatens the ecological balance and the ecosystems’ ability to
deliver services. This is particularly relevant if a business depends on the natural
capital asset for which the hotspot has been identified, as the business activities will
be at higher risk. However, there would also be the opportunity to mitigate the depletion
of those assets.
2. When hotspots of all four types of natural capital asset overlap, it increases the risk of
disrupting ecosystem services. A wider range of business activities will be affected in
these areas.
Global hotspots of natural capital depletion span 14 terrestrial biomes4, with 10 of those
biomes having over 50% of their area overlapping with a hotspot of depletion for at least one
natural capital asset. Tropical and Subtropical Grasslands, Savannas and Shrublands, one of
the largest biomes in the world (over 21 million km2, found across South America, Central and
Southern Africa, and Australia) had a 94% overlap with hotspots of natural capital depletion.
Boreal Forests and Taiga (found in Canada, Alaska, Russia and Scandinavia) had the least
overlap (14%).
On a more granular level, 775 of 846 terrestrial ecoregions5 were found to have an overlap
with a hotspot of depletion for one or more natural capital assets. Among those, 113
ecoregions were flagged as having complete overlap, which means the entire area is under
pressure from loss or degradation of at least one natural capital asset.
The Lower Gangetic Plains Moist Deciduous Forests and the Sundarbans Freshwater Swamp
Forests, both spanning the Bangladesh-India border, were found to have 41% and 38%
respectively of their area overlapping with hotspots of depletion for all four natural capital
assets (atmosphere, water, soil and sediments, and biodiversity). However, hotspots of
depletion for all four natural capital assets were found to overlap on only 0.5% of the global
land area (~ 670,000 km2 out of 135.5 million km2), with over half of the hotspots’ areas located
across Bangladesh, Bhutan, Eastern India and Nepal. There was another89,000 km2 hotspot
in the Cerrado (second largest hotspot of overlap for all four natural capital assets), and
smaller hotspots (under 20,000 km2) in the Qilian Mountains subalpine meadows and Huang
He Plain mixed forests in China, the Brazilian Mato Gross tropical dry forests, and the
Namibian savanna woodlands along the Atlantic coast of Southern Africa.
Hotspots of depletion not only indicate where investors should be particularly mindful of the
market, credit and operational risks associated with loss of natural capital, but also where
investment could have a positive outcome through a transition to nature-positive activities.
These considerations can feed into the development of integration, stewardship and
engagement strategies, as detailed in the test case. Further research and analyses are
required to understand the regeneration potential for stocks of these natural capital assets, or
where assets may be increasing.

Defined as “a relatively large unit of land or water containing a geographically distinct assemblage of
species, natural communities, and environmental conditions” by Olson and Dinerstein (2000).
4 Defined as the largest unit of ecological classification, typically based on dominant vegetation
structure. The biomes listed in this analysis were defined by by Dinerstein et al. (2017).
5 The ecoregions listed in this analysis were defined by Dinerstein et al. (2017).
3
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2. Introduction
Natural capital is defined as the “stock of renewable and non-renewable resources that
combine to yield a flow of benefits to people”6. These natural capital assets7 are distributed
globally, as presented in “Towards a global map of natural capital”8.
As natural capital is depleted, so is its capacity to deliver ecosystem services (defined as
“benefits people yield from ecosystems”9) upon which businesses and economic activities
depend. Changes in natural capital, such as declines in soil quality and provision of freshwater,
as well as the loss of biodiversity, create risks and outcomes for businesses. Businesses both
depend on, and impact, natural capital, and are therefore inherently linked to the depletion,
maintenance and regeneration of natural capital. The 2020 World Economic Forum Nature
Risk Rising report shows that over half of the world’s total gross domestic product is
moderately or highly dependent on natural capital. In recent years, the concept of “natural
capital risk” has been gaining traction within the finance sector. Financial institutions are
exposed to risks through their investees and have a role to play in facilitating both negative
and positive outcomes related to natural capital10. Through ENCORE (Exploring Natural
Capital Opportunities, Risks and Exposure), they can also understand their impacts and
dependencies on natural capital through the sectors they invest or lend to.
In collaboration with the UN Principles for Responsible Investment (PRI), UNEP-WCMC has
developed maps to showcase global hotspots of relative natural capital depletion, made
available for visualisation in ENCORE. The hotspots correspond to areas within the top 20%
of relative depletion values for natural capital assets globally. This information will help
investors identify potential exposures in their portfolios to natural capital depletion in certain
geographies.
Depletion is defined here as declines in the quantity and quality of stocks of natural capital
assets, with indicators of depletion being selected to represent, as far as possible, variability
in current relative rates of depletion in various locations. Different methodologies were applied
in the terrestrial and marine environments respectively, with datasets showing actual depletion
used in the terrestrial analysis and an overlay of high stocks of natural capital and high levels
of human pressure used in the marine analysis.

6

Natural Capital Protocol
Natural capital assets were defined as a combination of ecosystem assets (e.g. biodiversity and soil)
and natural resources (e.g. deep ocean stores of carbon) in this report.
8 Dickson et al (2014)
9 Millennium Ecosystem Assessment
10 NCFA & UNEP-WCMC (2018)
7
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3. Depletion of terrestrial natural capital
3.1. Approach
Selecting natural capital assets
Using a common framework11 to classify and standardise the identification and description of
natural capital assets across four levels12, this analysis adopted natural capital assets from
level three of the framework: atmosphere, water, energy, minerals, soil and sediments, land
geomorphology, ocean geomorphology, habitats, and genetic resources & species. Level
three was assessed to be the most appropriate level of complexity and aggregation of the
assets to feed into the decision-making processes of investors because it aligns with other
analyses available in the ENCORE tool.
The following assets were not included in this analysis, as the past or current rates of depletion
of these assets are not perceived as presenting a material risk for investors: energy, minerals,
land geomorphology, and ocean geomorphology. It should be acknowledged however that
their depletion may present other risks for investors, such as market risks associated with nonrenewable energy assets.

Defining depletion
For the purpose of this analysis, depletion of assets was defined as a combination of:
1) the “decrease in the quantity of the stock of a natural resource, that is due to the extraction
of the natural resource by economic units occurring at a level greater than that of
regeneration”; and of
2) “changes in the capacity of environmental assets to deliver a broad range of contributions
known as ecosystem services” as presented by the UN System of Environmental Economic
Accounting (UN SEEA Central Framework).

Scoping datasets
Once indicators meeting the definition of depletion for each natural capital asset were
identified (see Table 1), appropriate spatial datasets were identified according to the following
considerations:
• Dataset must reflect the indicators of depletion identified;
• Dataset must be a layer showing recent or current depletion or change in the stock of
a natural capital asset (with data showing change over the last 30 years until 2020
being optimal), or be a relevant time series to model the depletion/change;
• Dataset must have global spatial coverage; and
• Dataset must be publicly available, with use permitted for commercial entities.
Details on the datasets and links to the data sources used are listed in Annex 1.
Resolution of available and suitable global-scale data varied across indicators. For example,
although high resolution datasets on non-GHG emissions for atmospheric pollution are
available in some countries (e.g. the United Kingdom), which allows for the identification of
regional or even local hotspots, they are not available globally. Country-level values of nonGHG emissions were therefore used in this analysis, as detailed in Section 2.2.

11

Leach et al. (2019)
Level 1 aggregates assets in two broad categories, abiotic and biotic, whereas level 4
disaggregates them into 37 categories.
12
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Table 1. Indicators identified for assessing depletion of each natural capital asset.
Natural capital asset
Indicators of depletion
Temperature anomalies
Atmosphere
Non-GHG emissions
Baseline water stress
Water
Lack of sanitation
Coastal eutrophication
Soil erosion
Soil and sediments
Soil salinity increase
Loss of soil carbon stocks
Biodiversity
Loss of biodiversity intactness

Identifying hotspots
Depletion of stocks of terrestrial natural capital assets was mapped using datasets that
indicated the relative degree of current or recent depletion of natural capital stocks globally.
Maps for each natural capital asset were produced by converting the underlying datasets to
0.25 degree rasters (global matrix of gridded cells), re-scaling between 0 and 1 and using a
log-transformation where data distributions were skewed (to approximately follow a normal
distribution; e.g. where the vast majority of values were low). Further details on the re-scaling
of each dataset to produce the asset maps are provided in Annex 1.
Hotspots of depletion were identified by retaining the top 20% of grid cells with the highest
depletion values within each asset map13. These individual asset hotspot layers were then
summed to identify hotspots where stocks of multiple natural capital assets are being depleted.

3.2. Atmosphere

Figure 2. Global relative rate of current/recent depletion in the atmosphere, as defined by
temperature anomalies and emissions of non-GHG pollutants.

13

As per the methodology outlined in Soto-Navarro et al. (2020).
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Depletion of atmosphere was defined as emission of pollutants, which affects the delivery of
ecosystem services such as climate regulation and air quality. The key air pollutants can be
split into two main categories: greenhouse gas (GHG) emissions and non-GHG emissions
(e.g. particulate matter, carbon monoxide, etc).
The effects of GHG emissions are not limited to the area in which they are first emitted, but
rather contribute to climatic changes on a global scale. Temperature anomaly data from GISS
Surface Temperature Analysis (GISTEMP v4), by the NASA Goddard Institute for Space
Studies, were used as a proxy indicator of atmosphere degradation from 1990 to 2019. The
GISTEMP v4 analysis recalculates consistent temperature anomaly series from 1880 to the
present day from a regularly spaced array of meteorological stations across the globe.
Anomalies are defined by a divergence in temperature (warmer or colder) from the average
temperature over the 30-year period of 1951-1980.
Non-GHG emissions have a more localised effect and result in reduced air quality close to
where they are emitted. Absolute levels of emissions were used as a direct indicator of
atmosphere degradation. Datasets for nine non-GHG pollutants were obtained from the
European Commission Joint Research Centre Emissions Database for Global Atmospheric
Research (EDGAR v5.0), for 2015 (the most recent year for which data was available).
EDGAR v5.0 provides global data on past and present emissions of greenhouse gases and
air pollutants from human activities. Calculations of emissions are based on an emission factor
approach consistently applied across all countries, with each compound calculated on an
annual basis and sector-wise. The nine non-GHG pollutants included were carbon monoxide
(CO), nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOC), ammonia
(NH3), sulphur dioxides (SO2), fine particulate matter (PM10 and PM2.5), and carbonaceous
speciation (BC, OC). Emissions from large scale biomass burning (e.g. savannah burning,
forest fires) are excluded in the EDGAR v5.0 dataset to reduce anomalies in a single given
year. However, large-scale biomass burning events would be expected to increase non-GHG
emissions and therefore further reduce air quality.
As displayed in Figure 2, the hotspots of atmosphere depletion (which correspond to the top
20% of relative depletion values) are found in Eastern Europe, South and South East Asia,
and the Middle East. Areas surrounding the Black Sea have more depletion of atmospheric
stocks due to the combined effects of atmospheric pollution and temperature change. The
Arctic circle is also flagged as a hotspot of depletion, driven by high temperature anomalies.
The overlap of hotspots of atmosphere depletion with the world’s different biomes are detailed
in Annex 2. The four biomes with the greatest overlap (Temperate Broadleaf and Mixed
Forests; Montane Grasslands and Shrublands; Mediterranean Forests, Woodlands and
Scrub; and Tundra) are predominantly found in the Northern hemisphere.
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3.3. Water

Figure 3. Global relative rate of current/recent depletion in water, as defined by high baseline
water stress, lack of sanitation and high coastal eutrophication potential.
Depletion of water was defined as a decrease in the quantity and quality of water resources,
which affects the delivery of ecosystem services such as freshwater provision and climate
regulation.
Datasets from the WRI Aqueduct 2019, already included within the mapping function of
ENCORE, were determined to be suitable indicators of depletion of water stocks. The World
Resources Institute’s Aqueduct 3.0 (WRI Aqueduct 2019) provides global data on 13 water
risk indicators, based on hydrological modelling, remotely sensed data, and published
datasets. For water quantity, the WRI Aqueduct 2019 Baseline Water Stress layer depicts the
ratio of total water withdrawals (including domestic, industrial, irrigation, and livestock
consumptive and non-consumptive uses) to available renewable surface and groundwater
supplies. For water quality, a sum of the WRI Aqueduct 2019 Unimproved/no sanitations and
Coastal eutrophication potential was used to capture the different pollution sources of
freshwater from domestic and economic activities. As outlined in the WRI Aqueduct tool:
• Coastal Eutrophication Potential measures “the potential for riverine loadings of
nitrogen, phosphorus and silica to stimulate harmful algal blooms in coastal waters”.
• Unimproved/no sanitation measures “the percentage of the population using pit
latrines without a slab or platform, hanging/bucket latrines, or directly disposing human
waste in fields, forests, bushes, open bodies of water, beaches, other open spaces, or
with solid waste”.
As displayed in Figure 3, large hotspots of water depletion (which correspond to the top 20%
of relative depletion values) were found in sub-Saharan Africa and the Indian subcontinent.
The overlap of hotspots of water depletion with terrestrial biomes are detailed in Annex 2.
Tropical and Subtropical Grasslands, Savannas and Shrublands were found to have a
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particularly high overlap (76%) with hotspots of depletion, whereas the Boreal Forests and
Taiga, and Tundra biomes had no overlap.

3.4. Soil and sediments

Figure 4. Global relative rate of current/recent depletion in soil, as defined by high soil erosion,
soil salinity increase, and loss of soil carbon stocks.
Depletion of soil and sediments was defined as a decrease in the quantity and quality of soil,
including soil carbon stocks, which affects the delivery of ecosystem services such as erosion
control, biomass production and climate regulation.
The European Commission Joint Research Centre Global Soil Erosion dataset was used as
a proxy indicator of depletion of soil quantity. It provides an assessment of global soil erosion
in 2012, based on modelling of potential rates of soil displacement by water erosion, which
considers individual land cover type, vegetation cover dynamics and farming systems. Soil
salinity change, as modelled by Ivushkin et al. (2019), was found to be a suitable indicator of
degradation of soil quality. The study combined seven soil properties maps with thermal
infrared imagery and a large set of field observations within a machine learning framework to
yield global soil salinity maps between 1986 and 2016. Five soil salinity classes were defined:
non-saline, slightly, moderately, highly, and extremely saline. Datasets from 1986 and 2016
were compared to identify grid cells were salinity had increased.
Data on Soil Organic Carbon Stocks (SOCS) from Soils Revealed were identified as being a
suitable indicator of depletion of carbon stocks. This dataset provides data on the changes in
global SOCS (within the first 30cm of soil) between 2000 and 2018, based on machinelearning algorithms modelling the impacts of land use change on a 2000 SOC baseline.
As displayed in Figure 4, hotspots of soil and sediment depletion (which correspond to the top
20% of relative depletion values) were found along the Amazon basin, the horn of Africa,
Scandinavia and Russia, the Indian Subcontinent, and South East Asia. The overlap of
9

hotspots of soil and sediment depletion with terrestrial biomes are detailed in Annex 2. Tropical
and Subtropical Dry Broadleaf Forests, Tropical and Subtropical Coniferous Forests, and
Montane Grasslands and Shrublands were the top three biomes, with over 40% overlap of
their areas and soil and sediment hotspots.

3.5. Biodiversity

Figure 5. Global relative rate of depletion in biodiversity, as defined by low biodiversity
intactness.
Depletion of biodiversity was defined as a decrease in species and habitat intactness, which
affects the delivery of ecosystem services such as pollination and mass stabilisation, as well
as recreation and tourism.
The Biodiversity Intactness Index (BII), by Newbold et al. (2016), was determined to be a
suitable indicator of depletion of biodiversity. The BII is a modelled average abundance of
originally present species (species found in such an ecosystem in an intact state), relative to
their abundance in an intact ecosystem (a pristine baseline). It models changes in the
abundance and composition of ecological communities in response to a range of pressures,
including land use change. It therefore reflects elements of habitat quantity and quality. The
BII layer does not reflect recent change (unlike the other asset datasets used in the analysis)
as intactness is modelled in comparison to fully intact natural habitat. A global layer depicting
change in the BII (declines in the level of intactness compared to a fixed point in time) is in
development, but not yet available. Eventually, this layer may distinguish areas where habitat
loss is currently occurring from areas where habitat was lost historically.
As displayed in Figure 5, large hotspots of biodiversity depletion (which correspond to the top
20% of relative depletion values) were found in the Great Plains in North America, the
Southern cone of South America, Southern Africa, Central Asia, and Australia. The
overlap of hotspots of biodiversity depletion with terrestrial biomes are detailed in Annex 2.
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Temperate Grasslands, Savannas and Shrublands had the greatest overlap (70%) with
hotspots of depletion, whereas Boreal Forests and Taiga, and Tundra had close to no overlap.

3.6. Combined terrestrial map of natural capital depletion

Figure 6. Number of overlapping hotspots of current/recent depletion of stocks of natural
capital assets (atmosphere, water, soil and sediments, biodiversity) in terrestrial
environments. Hotspots of depletion for each asset were defined as the 20% of grid cells with
the highest depletion values.
Hotspots of stock depletion for each of the four natural capital assets were identified by
extracting the 20% of grid cells with the highest depletion values from each individual asset
layer14.The combined map of terrestrial depletion was created by overlaying the four natural
capital asset hotspot layers, and summing for each grid cell how many asset hotspots are
present, to obtain a value between 0 (the area was not a hotspot of depletion for any asset)
to four (the area was a hotspot of depletion for all four assets), as displayed in Figure 6.
Global hotspots of natural capital depletion span all 14 terrestrial biomes15, and 10 of the
biomes have over 50% of their area overlapping with a hotspot of depletion for at least one
natural capital asset (see Table 2). Tropical and Subtropical Grasslands, Savannas and
Shrublands (one of the largest biomes in the world -over 21 million km2, found across South
America, Central and Southern Africa, and Australia), had the most overlap with hotspots of
depletion for multiple natural capital assets (94%), while Boreal Forests and Taiga (found in
Canada, Alaska, Russia and Scandinavia) had the least overlap (14%). However, hotspots of
depletion for all four natural capital assets were found to overlap on just 0.5% of the global
land area (~ 670,000 km2 out of 135.5 million km2), with over half the hotspots’ area located
across Bangladesh, Bhutan, Eastern India and Nepal (see details of ecoregions below), and
89,000 km2 in the Cerrado.
14

As per the methodology outlined in Soto-Navarro et al. (2020).
Defined as the largest unit of ecological classification, typically based on dominant vegetation
structure. The biomes listed in this analysis were defined by Dinerstein et al. (2017).
15
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Table 2. Overlap of the area of each of the 14 global terrestrial biomes with a hotspot of
depletion for one, two, three or four of the natural capital assets (atmosphere, water, soil and
sediments, and biodiversity).

Biome

Percentage of biome
area overlapping with
hotspots of depletion
for a number of natural
capital assets
1

Tropical and Subtropical
Grasslands, Savannas
and Shrublands
Montane Grasslands and
Shrublands
Temperate Grasslands,
Savannas and Shrublands
Flooded Grasslands and
Savannas
Tropical and Subtropical
Dry Broadleaf Forests
Mediterranean Forests,
Woodlands and Scrub
Deserts and Xeric
Shrublands
Temperate Broadleaf and
Mixed Forests
Tropical and Subtropical
Coniferous Forests
Tropical and Subtropical
Moist Broadleaf Forests
Mangroves
Temperate Conifer
Forests
Tundra
Boreal Forests and Taiga

2

Percentage of
biome area
overlapping with
hotspots of
depletion

Biome area
overlapping
with hotspots
of depletion
(in km2)

3

4

8%

1%

94%

20,075,388

35% 30% 18% 4%

87%

4,224,500

60% 24%

1%

0%

85%

9,009,453

45% 30%

6%

0%

81%

937,407

41% 32%

7%

1%

80%

3,121,691

59% 15%

1%

0%

75%

2,479,920

49% 14%

3%

0%

66%

17,299,376

48% 16%

3%

0%

66%

8,361,676

45% 15%

5%

0%

65%

442,003

40% 16%

4%

1%

61%

11,947,765

31% 13%

2%

1%

47%

157,000

30% 11%

3%

0%

45%

1,691,031

34%
14%

0%
0%

0%
0%

37%
14%

3,132,206
2,171,877

53% 32%

3%
0%

At a more granular level, 775 of 846 terrestrial ecoregions16 were found to have an overlap
with a hotspot of depletion for one or more natural capital assets. Among those, 113
ecoregions were flagged as having complete overlap with hotspots of depletion, which means
their entire area is under pressure from loss or degradation of at least one natural capital
asset. The Lower Gangetic Plains Moist Deciduous Forests and the Sundarbans Freshwater
Swamp Forests, both ecoregions spanning the Bangladesh-India border, were found to have
41% and 38% respectively of their area overlapping with hotspots of depletion for all four
natural capital assets (atmosphere, water, soil and sediments, and biodiversity). Neighbouring
Defined as “a relatively large unit of land or water containing a geographically distinct assemblage
of species, natural communities, and environmental conditions” by Olson and Dinerstein (2000). The
ecoregions used in this analysis were from Dinerstein et al. (2017).
16
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ecoregions (e.g. Upper Gangetic Plains Moist Deciduous Forests, Terai Duar Savanna and
Grasslands, Eastern Himalayan Alpine Shrub and Meadows etc.) also had some of the highest
percentage overlaps with hotspots of depletion for all four natural capital assets. A further
89,000 km2 hotspot is located in the Cerrado (second largest hotspot of overlap for all four
natural capital assets), and smaller hotspots (under 20,000 km2) in the Qilian Mountains
subalpine meadows and Huang He Plain mixed forests in China, the Brazilian Mato Gross
tropical dry forests, and the Namibian savanna woodlands along the Atlantic coast of Southern
Africa.
The specific hotspots referred to above highlight the two instances when investors should
consider the risks that hotspots present to businesses:
1. When a large proportion of an ecoregion or habitat overlaps with hotspots of natural
capital depletion, it threatens the ecological balance and the ecosystems’ ability to
deliver services. This is particularly relevant if a business depends on the natural
capital asset for which the hotspot has been identified, as the business activities will
be at higher risk. However, there would also be the opportunity to prevent the depletion
of those assets.
2. When hotspots of all four types of natural capital asset overlap, it increases the risk of
disrupting ecosystem services. A wider range of business activities will be affected in
such areas, as they will all depend upon at least one of the natural capital assets being
depleted.
Hotspots of depletion not only indicate where investors should be particularly mindful of the
market, credit and operational risks associated with the loss of natural capital, but also where
investments could have a positive outcome by halting this loss through a transition to naturepositive activities. These considerations can feed into the development of investor integration,
stewardship, and engagement strategies. Further research and analyses are needed to
understand the regeneration potential for stocks of those natural capital assets, or where
assets may be increasing.

3.7. Limitations
There are several limitations and caveats associated with this analysis:
•

•

•

17

The datasets were selected because they were the most recent available showing
natural capital depletion. All datasets used were less than 10 years old. However,
different time periods or years are associated with each of them, as detailed in Annex
1. As more datasets become available, the most recent should be included to
accurately show current depletion of natural capital globally.
There is a lack of suitable global-scale data for some indicators. If carrying out a similar
analysis at a country-level, higher resolution datasets should be sought to improve
accuracy.
This analysis is only intended to depict depletion of stocks of natural capital assets and
should not be directly used to identify areas with regeneration potential for those
stocks. Other analyses have focused on establishing the best opportunities for
restoration, usually of biodiversity or carbon17.

Analyses include Brancalion et al. (2019), Strassburg et al. (2019), and Soto-Navarro et al. (2020).
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4. Potential depletion of marine natural capital
4.1. Approach
Datasets that show the depletion of stocks of marine natural capital assets, or consistent time
series data to model depletion, were not available. This meant that a different approach had
to be adopted. Instead of directly mapping areas where marine natural capital is being
depleted, the marine layer of potential natural capital depletion uses levels of human
pressures, including fishing pressure and climate change, as a proxy for levels of depletion,
assuming that areas with the highest level of human pressure have the highest potential for
natural capital assets to be depleted. The analysis was carried out by overlaying layers that
depict the location of marine natural capital assets with a layer depicting cumulative human
pressures that may deplete those natural capital stocks. A hotspot of potential depletion of
marine natural capital is therefore conceptually defined here as locations where both natural
capital stocks and human pressures are highest, with the highest 20% of grid cells with the
highest values retained.18

4.2. Marine natural capital

Figure 7. Number of marine natural capital assets (marine sediment carbon, coral reefs, cold
corals, seagrasses, mangroves, saltmarshes, tidal flats, seamounts, cold seeps, and
hydrothermal vents) present in each grid cell.
The marine natural capital assets included are marine sediment carbon and marine
biodiversity layers, which included biodiversity-rich habitats (coral reefs, cold corals,
seagrasses, mangroves, saltmarshes, tidal flats, seamounts, cold seeps, and hydrothermal
vents). Details on these datasets and reformatting/re-scaling applied to them, as well as links
to the data sources, are available in Annex 1. Once processed, the sediment carbon and
habitat layers were combined into one data layer of marine natural capital assets (Figure 7).
Within this layer, a value of nine would represent an area that contains all the habitats, as well

18

Following the methodology adopted in Soto-Navarro et al. (2020).
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as high sediment carbon. In practice, the maximum value obtained was seven, as there were
no grid cells where all the habitats occurred together.

4.3. Marine human pressures

Figure 8. Human pressure hotspots, defined as areas falling within the top 20% of values in
the Halpern et al. (2015) map of cumulative human pressures on the world’s oceans.
Halpern et al. (2015) mapped cumulative human pressures on the marine environment,
providing a spatial overview of the degree to which areas are subject to human pressures.
There are 19 human pressures included, which can be broken down into the following main
categories: land-based pollution, fishing, climate change, commercial shipping, and invasive
species. To then identify areas where pressures on the marine environment are highest, the
20% of grid cells with the highest-pressure values were extracted (Figure 8).
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4.4. Hotspots of potential depletion of marine natural capital

Figure 9. Hotspots of potential natural capital depletion in marine environments, defined as
the overlap between areas with natural capital assets (from one to seven types) and high
human pressure.
Hotspots of potential depletion of marine natural capital (Figure 9) were identified by overlaying
the hotspots of human pressure (Figure 8) with the combined layer of marine natural capital
assets (Figure 7). These hotspots show areas with the greatest potential for multiple natural
capital assets to be depleted due to human-caused pressures such as land-based pollution,
fishing, climate change, commercial shipping, and invasive species. The overlap between
multiple natural capital assets increases the risk of disrupting ecosystem services provided by
those assets, and therefore the risk for businesses and investors.
Hotspots where multiple natural capital assets are potentially being depleted include the
following geographies19:
• In South-East Asia: The South China Sea, Sunda Shelf, Indonesian through-flow,
Andaman, Bay of Bengal, and Western Coral Triangle;
• The Red Sea;
• In the Caribbean: Tropical North-western Atlantic, and Inter American Seas; and
• The Northern European Seas.
As with the terrestrial analysis, these hotspots of depletion not only indicate where investors
should be particularly mindful of the market, credit and operational risks associated with the
potential loss of natural capital, but also where investments could have a positive outcome by
halting this loss through a transition to nature-positive activities.

4.5. Limitations
There are limitations and caveats associated with this analysis, which indicates areas with
potential depletion of natural capital due to the overlap of high stocks of certain natural capital
19

The provinces used were defined by Spalding et al. (2007).
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assets and high levels of cumulative human pressure. Actual depletion of those stocks has
not been confirmed. The number of natural capital assets included in this analysis is more
limited than in the terrestrial analysis, with only biodiversity and carbon represented. This
reflects global data availability and that other assets such as soil are less relevant in marine
environments, in terms of material risks for investors. Fish stocks were not included in the
analysis because global spatial datasets currently available rely on catch data and therefore
do not provide an accurate picture of stocks of the natural capital asset. Additional suitable
datasets on natural capital assets, including related to their depletion, would further efforts to
build an accurate and more holistic picture of natural capital depletion in the marine
environment.
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Annex 2: Overlap of global terrestrial biomes with hotspots of natural capital asset
depletion
Biome
Boreal Forests and Taiga
Deserts and Xeric Shrublands
Flooded Grasslands and Savannas
Mangroves
Mediterranean Forests, Woodlands and Scrub
Montane Grasslands and Shrublands
Temperate Broadleaf and Mixed Forests
Temperate Conifer Forests
Temperate Grasslands, Savannas and Shrublands
Tropical and Subtropical Coniferous Forests
Tropical and Subtropical Dry Broadleaf Forests
Tropical and Subtropical Grasslands, Savannas and Shrublands
Tropical and Subtropical Moist Broadleaf Forests
Tundra

Percentage of biome area overlapping with hotspots of depletion for each
natural capital asset
Soil and
Atmosphere
Water
Biodiversity
sediments
0%
10%
4%
1%
24%
10%
15%
36%
58%
24%
14%
28%
23%
22%
18%
3%
2%
22%
28%
40%
46%
43%
32%
44%
5%
25%
46%
11%
7%
22%
21%
14%
6%
22%
13%
70%
16%
48%
13%
12%
58%
49%
14%
7%
74%
27%
11%
32%
28%
37%
19%
4%
0%
12%
28%
0%
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